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ADVANTAGES TO FARMERS AND GARDENERS FROM RAILROADS LEADING 


TO LARGE CITIES. 
The importance of railroads to a large and valuable portion of our com- 


munity, that are engaged in the culture of the soil, has often been insisted 
upon. The benefits to be derived have been set forth as arguments for the 
construction of all new works—and yet, upon some lines of railroad, this 
important branch of business has neither been encouraged, nor even appa- 
rently cared for. That this is a great mistake mast be admitted by all sen- 
sible men, and the fact that this mode of communication offers great advan- 
tages over every other, to farmers, is sufficient ground for making express 
preparations to entertain this kind of traffic. As aconfirmation of this, we 
refer to a circumstance mentioned in the report of the Camden and Am- 
boy railroad. A line of one or two cars was daily dispatched from Cam- 
den not with any other idea than the accommodation of the neighboring 
farmers. This line, called the “ Pea-line” has now become an important 
part of the business of the road, and as an instance it is stated that on one oc- 
casion, no less than thirty-one tons of green corn was sent from Camden. 

The first and most obvious advantage, is the rapidity and facility of com- 
munication. Produce can be carried toa market from places ’remote, in a 
shorter time than from much nearer situations by ordinary method. By 
the gain in time and decrease in expense, the farmer is not limited to the 
immediate vicinity of the city, whére land always bears a proportionably 
high value, but can at a distance inaccessible to a city market by other 
means, realize the full benefit of a close proximity. 

Large cities create a market, for many articles not known elsewhere, as 
each man throughout the country supplies himself, but never raises a sur- 
plus, as he has no means of disposing of it. Under this head we refer 
more particularly to garden produce. 


In a city are to be found consumers enough but no producers; the con- 
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sequence is, the high price of fresh vegetables and fruits. Were the sup- 
ply for this demand to be derived entirely from the environs of the city, nei- 
ther party would gain much—consumers would have to pay high prices 
and ‘yet producers would reap but little profit. A railroad, however, 
brings the whole region through which it passes into the situation of a 
market garden. 

The easy safety, and convenience of railroad travel enables the farmer 
or gardener to deliver certain articles in better condition after 30 or 40 
miles transportation, than after 3 or 4 miles jolting over a rough road. 

The saving of time is no Jess an advantage. Some kinds of fruit, for ex- 
ample, cannot be kept over a certain time; but we now have the means of 
flying over a hundred miles in as little time as such things are generally 
carried 25 or 30 miles. The city, in return for the produce of the soil, re- 
turns to the country street manure, poudrette, or the refuse of manufacto- 
ries. These articles are as much limited in their circulation by expense 
of transportation as any other, and are also carried to a greater distance as 
that expense decreases. 

The great variety of the articles of city consumption requires an almost 
equally great variety of soiland exposure. These, of course, cannot all be 
obtained within a few miles circuit, but railroads afford the greatest possi- 
ble choice in this respect, giving access to a far greater extent of country. 

It is to be remarked that by the facilities for quick and easy transit now 
afforded between our large cities, many articles find their way from one 
market to the other, and consequently a demand is kept up, when, but for 
this outlet a glut would soon take place. In the early part of the spring 
southern fruits come to our markets, as the season advances we supply 
them when their own fruits are over. 

The farmer can enjoy all the benefits of a city residence without any of 
its disadvantages, (and they are many.) His family live more agreeably, 
comfortably and rationally, than any where else, and he is thus enabled to 
maintain what, if intelligent and wise, he well deserves—the highest rank 
in our population. 

It is true that many, sometimes most of these benefits, are lost ty im- 
proper management, or by the incomplete state df the road. It is no more 
fair to judge from these, than from a house without a roof or doors to ar- 
gue against such an edifice being comfortable as a habitation. 

We may at some other time return to this part of the subject and show- 
wherein the folly and danger of such mismanagement lies, and illustrate 
our position by actual cases. 





We have received the following reply to a request from this office, that 
Mr. Lee would furnish us with the result of the experiment on his road. 
The arguments which he adduces in favor of general contracts, are sound 
and worthy of consideration. We have long been of opinion that the mul- 
tiplicity of section contracts, was a great evil upon all public works, and 
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particularly upon short works, where such sub-division of labor is totally 
unnecessary. 
To the Editors of the American Railroad Journal and Mechanics’ Magazine- 
GENTLEMEN :—T he want of time has deprived me of the pleasure of 
replying sooner to your favor of the 12th ult., and even now, I fear my en- 
gagements will not allow me to be as particular as I should otherwise de- 
sire. 
In your note, you say “ Will you state to us, for publication in the Rail- 


road Journal, the advantages of that mode of contracting, (alluding to gen- 
eral contract,) for works of Internal Improvement.” 


Having tested the principle fully upon the New Bedford and Teneter 
railrozd, just completed under my direction, I shall be able to give facts as- 
certained from my experience. 

I have found these three advantages resulting from that mode of con- 
tracting,—viz. , 

Ist The work can be constructed cheaper. } 

2d It can be constructed more expeditiously. 

3d It can be constructed with less trouble to the President, Engineer, 
and officers of the corporation. 

Mr. Locke, the Engineer of the Grand Junction railroad in England, 
says in his evidence before a committee of Parliament, in the course of ex- 
amination, “I think work may be executed much cheaper, in large con- 
tracts. When a contractor hasa number of things to do, he makes one 
part fit in with another.” 

There is great truth in the remark, which may be illustrated in the fol- 
lowing manner. 

Under the usual mode of contracting, (in this country,) viz. section con- 
tracts, the work is divided into short sections, from a half mile to a mile 
and a half in length, according to the nature of the ground, to equalize the 
excavation and embankment, as near as possible on the section, and upon 
the section the graduation is usually given to one contractor, the masonry 
to another, and the bridging toa third. 

Now let us see if the same section could not be constructed eheaper un- 
der general contract. What has the contractor for graduation todo? He 
has to form the embankments on his section from the excavation on the same, 
Suppose rock is found in the course of the excavations? The contractor 
for graduation is compelled by his contract to quarry it, and to use it in the 
formation of his embankment (if not inexpedient) or to remove it within 
the average haul of his section. 

The contractor for masonry, in like manner has to find stone, haul hesn 
and construct his viaduct, culvert or bridge abutment, etc., as the case may 
be. Now it is evident that if the graduation and masonry were both done 
by the same contractor, that the rock taken from the excavation would go 
into the viaduct, bridge abutment, etc., and thereby save quarrying, loading 
and unloading, and in many cases, also save the quarry lief .” 
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And to these may be added the great liability (where you have two con- 
tractors, and the progress of the work of one dependant upon the comple- 
tion of that of the other,) for damages arising from the waiting for, or de- 

ention of one or the other, The case in point is’a common one, easily un- 
derstood; and I have used it to illustrate the operation of many others, which 
if my time permitted I might give, 

In the construction of every work where you cannot be certain of its 
nature, much of it will be found to prove worse than was anticipated ; 
while on the other hand, much will be found to prove better. Now what 
is the effect of this variation upon a work done by section contracts? By 
one experienced in the construction of works, the question is easily answer- 
ed. The fortunate contractor who gets the section which proves better 
than was anticipated, completes his work, pockets his gain, and is off to 
seek employment upon some other work. But what becomes of the less 
fortunate, whose section proves to be worse? He appeals tothe Engineer 
and through him to the directors to increase his pay for the work, or he has 
no alternative but to abandon it, and lose the portion held by the com- 
pany upon the work already done, as a guarantee for the completion of his 
contract. Then what is the result? The company must either increase 
his pay to a fair price for the work, or give it to some other person who 
would certainly not do it for less than the contractor who began it and is fit- 
ted for it. And the result of experience is, that when a work has been 
abandoned by the original contractor, not only much time is lost, but great 
expense js incurred in resuming it. 

Undera general contract the effect would be different, for the same con- 
tractor would have that which proved better than was expected, as well as 
that which proved worse, and there could therefore be no just ground for 
his claiming an advance of price upon that which proved worse when a 
corresponding portion proved more favorable than was anticipated. 

Had the New Bedford and Taunton railroad been constructed by section 
contracts, several of the sections must have been abandoned or the price 
for them must have been advanced beyond the original contract price, or 
the contractor for them would have met with serious and heavy losses, and 
the completion of the work would have been delayed. 

Again, in section contracts, the number of contractors must of course be 
multiplied. Multiply the number of contractors and you increase the ex- 
pense of doing the work. A contractor who is sufficiently responsible to 
take a section, and particularly if alarge one, cannot devote his time to the 
superintendence of the operations, as he must attend to his financial ar- 
rangements, he is therefore compelled to employ a superintendant for that 
purpose, 

Under general contract a similat superintendant would be employed and 
the contractor would take a general supervision of the whole work, doing 
on each section, that which each section contractor, would have to do for 
his own portion. 
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The New Bedford and Taunton railroad (20 miles in length,) was ori- 
ginally divided into 15 sections, and was proposed for in the usual manner, 
that is, in sections. It was optional with the directors, whether they should 
accept propositions which would have given a contractor for each section’ 
or have taken one company for the whole work, The Engineer advised 
the latter mode, which was adopted, and the result has proved entirely to 
his satisfaction, the advantages it has over the section contracts. 


The work was completed, and opened upon the day named before it was 
commenced, and embodied in the contract. And no advance of price has 
been made, or required by the contractors, for any part of their work, which 
consisted of the entire graduation, masonry, bridging, laying of rails and 
superstructure, and the hauling and distributing materials for the latter. 


If we had given the work out in sections, and had a contractor for each, 
as well as many others for masonry, bridging, rail laying, ete., 1 should 
then have had to give instructions in relation to the work, to all of these 
different men, and look to them for the fulfilment of them. 


In the increased number of contractors, will be found a fruitful source for 
the clashing of interest. 

The section contractor has no interest in the work beyond the comple- 
tion of his own section, and frequently delays or pushes it beyond. the in- 
terest of other portions of the work; for instance, if he should have a small 
section on one work, and obtains a larger one on some other, (which fre- 
quently occurs,) his desire would be, to complete his small one as soon as 
possible, to‘give more of his attention where his greatest interest lies; he 
will then increase the pay for labor, to attract a large force to his work, 
which, the moment it is done, creates apne upon the entire length of 
the line. 

Under general contract, the forces of the contractor, can be so arranged 
as to forward such parts of the work as most need expedition, and to do so 
without an injurious tendency to other portions of the line. 

Great advantage was found in giving the hauling of materials for the su- 
perstructure and rails to the same general contractor, for he could arrange 
his work in such a manner as to keep the forces (which otherwise would 
have been stopped by the frost in the winter months,) at work, in transport- 
ing those materials. And the transportation could be done by him before 
the entire completion of the graduation—which could not have been done 
under section contracts, as the section contractor would not allow the use of 
his embankment while still upon his hands, as any derangement must have 
been repaired at his own expense. 

It is equally important that the contractor who lays the rails and super- 
structure, should transport the materials for the same, because claims for 
damages frequently arise, upon the ground that such materials have not 
been delivered and distributed precisely according to contract, as regards 
time and place; which may arise from several sources—caused by the de- 
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tention in the completion of the graduation or the masonry, or a bridge to 
cross a stream. 


In the construction of our work none of these claims for damages have 
arisen, so unsatisfactory to the directors, and so annoying to the engineer; 
and he confidently believes that it is owing in great part if not wholly to 
the manner of letting the entire work in one general contract. 

With great respect, I am your obedient servant, 
Sreruen S. Leg, 
Engineer of New Bedford and Taunton Railroad. 

August 12th 1840. 

We have seen a case precisely resembling the instance adduced above. 
_ A highly respectable contractor offered to undertake the whole construc- 
tion of a short road. The price at which he offered was fair and rather 
below the average of the prices at which the various sections were finally 
let. The consequence was that those who had the best work completed it 
at an early date; the money was paid, and great profit resulted to the con- 
tractors. On the unfavorable sections, the work was abandoned, and be- 
fore it could be resumed the price had to be raised far above that originally 
offered for the whole road. 





We understand that Mr. William Norris of Philadelphia, has closed a 
contract with the Emperor of Russia, for 200 of his locomotives, at the 
price of $7,000 each, to be furnished in 5 years, at the rate of 40 engines 


each year. This is equal to $1,400,000,—a handsome item of exports for 
American labor in the mechanic arts. 





Messrs Evirors—We are gratified in looking over the report of the 
Georgia railroad and banking Co. in your last number, to perceive that 
our labor in classing the repairs of roads, cars, engines, &c., of the New 
England roads has been serviceable to this company, in comparing the ex- 
penses per mile, with the three first named in the table. It should be ta- 
ken into consideration, that in our northern climate, the frost, during our 
severe winters, tends to displace the rails, and as a natural consequence, 
their adjustment in the spring, is expensive. It is gratifying to perceive 
the details in the report of Mr. Thompson of the cost, and working of this 
road. We trust, ere long, the several railroad companies will class and re- 
duce their expenses to @ sys/em under the several heads viz. for construction, 
motive power—repairs to road, cars, and Jocomotives—-distances run by 
each engine—the incidental expenses classed. Very important results may 
be arrived at by comparing the several items—the kind and weight of the 
flat bar, or entire iron rail should be stated. The length of road—turn- 
outs, whether single or double track. Very erroneous information of the 
cost of certain railways has been promulgated by the table published 
in the Housatonic railroad report of 1838. 

J. E. B. 





Railroad Travelling —New York City. 


Raitroap Traviiine.—-The New York American says that 138,030 
were conveyed on the Harlem railroad in the month of August last, and 
asks— 

“Is there any railroad in any part of the world known to have' received 
fare from this immense number of persons? It is at the rate of one million 
six hundred and fifty-six thousand per annum.” 

We answer yes. The London and Blackwall railroad conveyed in three 
and a half weeks, from the day of its opening, July 6, to July 24, 146,066 
passengers, from whom it received fare. The same road, there is little 
doubt, conveyed double that number of passengers in the month of August, 
as on the Ist or 3d of that month, the second line was to be opened, and 
the trains were to run every quarter of an hour through the day—the first 


line previously opened, having proved entirely insufficient to accommodate 
all who applied. 


The London and Greenwich railroad, also, in the month of: July, con- 


veyed more than 140,000 passengers, who paid fare amounting to more 
than 4,500/ 


In addition to the foregoing extract from a Boston paper, we would re- 
fer to our last number, page 153, where we find the Dublin and Kingston 
railroad of one mile in length, has carried over it, during the period it has 

been in operation, 26,410,150 passengers with only “3 deaths and 2 contu- 
sions to passengers,” being nearly in the ratio of 1 to 5,000,000. We have 
not the number carried on the Paris railroad. We are informed that 
during some “ gala days,” half the number carried in one month over the 
Harlem railroad, have been conveyed to and from Paris in one day. 





We are requested to republish the following communication, showing 
the progress of our population, and for the purpose of keeping in view val- 
uabie calculations as to the prospects of this great city. 


If from the past we may judge ofthe future, New York will contain 
upwards of a million inhabitants in 1865, so that in 27 years from this 
time, there will be wanted three times the present number of houses to 
accommodate the citizens, and if this be correct, there is no good reason to 
despair of good prices for real estate. 


NEW YORK CITY—A PEEP AT THE FUTURE. 

New York, Nov. 26, 1886. 

Gentlemen—Having of late seen with much pleasure, several interest- 
ing articles in your paper, on the subject of real estate on this Island I take 
the liberty of sending you for publication a calculation of the prospective 
increase of the population of the city of New York, during the present cen- 
tury, which was made in the year 1805, and published in the city newspa- 
pers at that time, merely premising that the author of this calculation, who ’ 
at that early period so correctly estimated the advantages of our position 
for a great commercial city, still lives to behold his prediction realized, 
from year to year, with an accuracy truly wonderful. This calculation 
appeared in an article of which the following is a copy :— 

“ Statistical_—By the enumeration of the inhabitants of this city, (re- 
ferring to the census of 1805, then just completed,) the progress of the pop- 
ulation for the previous five years appears to be at the rate of 25 per cent, 
Should our city continue to increase in the same proportion during the 
present century, the aggregate number will, at its close, exceed that of apy 
other city in the world, as will appear from the following table :— 





New York City. 


1805 75,770 1855 705,650 
1810 =: 94,715 1860 882,062 
1815 110,390 1865 1,102,577 
1820 147,987 1870 1,378,221 
1825 184,984 1875 1,722,786 
1830 231,228 1880 2,153,470 
1835 289,035 1885 2,69 1,837 
1840 361,293 1890 3,364,796 
1845 451,616 1895 4,205,994 
1850 564,520 1900 5,257,493 


“ From this table it appears that the population of New York in 1865 
will considerably exceed the reputed population of the cities of Paris and 
London. Cities and nations however, like individuals, experience their 
rise, progress and decline. It is hardly probably that New York will be 
so highly favored as to prove an exception. Wars, pestilence, and con- 
vulsions must be our lot, and taken into calculation. With every allow- 
ance for the numerous ills that life is heir to, from our advantageous 
maritime situation, and the increase in agriculture and commerce, our 
numbers will, in all probability, at the end of this century, exceed those of 
any other city in the world, Pekin alone excepted. From the data here 
furnished, the politician, financier, and above all, the speculator in town 
lots, a subject to our shame be it spoken, which absorbs every generous 
passion, may draw various and interesting inferences.” 

More than thirty years have elapsed since the above article was given to 
the public, and the sequel has fully proved that the writer understood his 
subject well, and founded his calculations on correct principles. I have 
taken from William’s Register a statement of the population of the city from 
the close of the seventeenth century down.to the present time, to enable 
your readers to compare the above calculation with the actual results which 
the brief space of one hundred years has brought about in the aspect of 
our city, to which | subjoin a statement of the inhabitants of Brooklyn, as 
that city may now with propriety be considered as forming a a part of New 
York. 

POPULATION OF NEW YORK. 

In 1696 4,302 1805 75,770 
1731 8,628 1810 96,373 
1756 10,381 1815 
1773 21,876 1820 123,706 
1786 23,615 1825 166,086 
1790 33,131 1830 202,589 
1800 60,489 1835 270,089 

‘POPULATION OF BROOKLYN. 
In 1810 - 4,402 
1820 7175 
1825 10,795 
1830 15,390 
1835 24,529 


Total population of New York and Brooklyn in 1335, 294,618. 

By a comparison of the number set down for the year 1835, in the 
above calculation, with the actual census of that year for New York and 
Brooklyn, taken together, it will be seen that the views of the calculator, vi- 
sionary and extravagant as they may have been regarded at the time they 
were published, fall short of the actual result by about 5000; and that his 
entire calculation, although a little overated for some of the previous 
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intervening periods, in which either war, (in 1812) or pestilence, - 
(the yellow fever in 1822, and the cholera in 1832,) the continggn- 
cies which he referred to, actually occurred, is fully sustained and borne 
out by the test of thirty years, or nearly one third the whole time; evincing 
a knowledge of his subject and a correctness of judgment which deservedly 
entitle his views to much weight in estimating the increase of our city for 
the next thirty years to come, at the expiration of which time it is not un- 
reasonable to calculate on a population of a million. 


It would seem that in the year 1805, the spirit of speculation in to 
lots prevailed to as great an extent as at the present day. But if the pro- 
gress of thirty years has realized not only the views of the philosopherand 
statesman, but also the most sanguine expectations of the financier and 
speculator, may we not with some confidence rely on the fulfilment of the 
past as a sure and safe presage of what the next age will accomplish in the 
growth and extent of our city, and in the increasing value of real estate on 
this and Long Island ?—E xpress. CLINTON. 









BRITISH AND AMERICAN MARINE ENGINES. 


Tn the April number of the American Railroad Journal is a communi- 
cation, in which the author attempts to make a comparison of the consump- 
tion of fuel between “the British engines which use low steam, and some 
of the engines of the fastest running American boats,” the particulars of 
which are given ina table. From this table I wish to select, as the sub- 
ject of my present remarks, the steamboat Rochester, for the reason that 
an estimate of the power of the engine of this vessel is also given in the 
April number of the London “ Civil Engineer and Architect's Journal,” 
in comparing the amount of power in proportion to the immersed cross 
section of the vessel in British and American steamers. 

In the table mentioned above, the author states the power of the Roches- 
ter’s engine equal to 160 horses; but the writer in the Civil Engineer 
gives as the result of his estimate the power equal to 985.4631 horses, 
Here, certainly, is no small discrepancy. 


One reason of this great difference may probably be found in the differ. 
ent objects which appear to be kept in view by these two writers. The 
author of the first named, judging from the general tenor of his remarks, 
wishes to prove the superior economy of the British marine engine, when 
compared with the marine engine of this country ; the object of the latter 
is to show that “the London engineers are not only capable of constructing 
engines which would propel vessels at the rate of 16.55 miles an hour, but 
they can obtain that result with less than ‘ths the power employed by 
their transatlantic brethren.” And it must be allowed that both have sue- 
ceeded most admirably. Having made these few preliminary observations, 
I shall now attempt— 


1. To exhibit the different, result that will be obtained in both cases, by 
applying the power of the engine as given by one of the writers, to the ob- 
ject (which appears to be) kept in view by the other ; or in other words, in 
comparing the British and American marine engines with regard to their 
economy in the consumption of fuel, we shall suppose the power of the 
Rochester’s engine to be 985.463 horses power, instead of 160 horses pow- 
er; and in comparing the amount of power in proportion to the immersed 
cross section of the vessel, vice versa. 

2. To, give an estimate of the power of the Rochester’s engine that shal] 


approximate somewhat nearer its ¢rue power than either of the foregoing. 
929 
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3. To make a more correct comparison between the British and Amer- 
jean marine engines with respect to their economy in the consumption of 
fuel. 

And first, the amount of wood consumed by the Rochester, as given in 
the table, is three cords per hour; which is considered by the author equal 
to 3290 lbs. Liverpool coal; which, divided by 160 horses power, gives 
20.56 lbs. coal per horse power per hour; whereas the Great Western is 
stated to consume but 6.75 Ibs. and the Liverpool 5.75 lbs. per horse power 

r hour; but if we divide the 3290 lbs. by 985.463, we have 3.34 Ibs. per 

orse power, per hour, which instead of being 3} times the amount con- 
sumed by the Great Western and Liverpool, is but about one half. 

Again. The writer in the Civil Engineer, in comparing the power of 
the British steam vessel Ruby with that of the Rochester, arrives at the 
conclusion that the gross power required to propel a vessel of the size of 
the Rochester at the same velocity at which she is driven by her present en- 

ine would be, if built on the same plan and as perfect as those of the Ru- 
by, 892.46 instead of 985.463 horses power ; or in the words of the author, 
“the amount of power absorbed by friction, and other losses, is thus on the 
principle of the Ruby’s engines 185.19 horses power, and on that ofthe Ro- 
chester 397.03 horses power.” But if we assume the power of the Roches- 
ter’s engine to be equal to 160 instead of 985.463 horses, as stated by this 
author, the result will be as follows:— 

The area of the Rochester’s immersed midship section, as given by the 
writer in the Civil Engineer, is equal to 96 square feet; and that of the 


65.6 x 160 ; 
Ruby 65.6 square feet. ———5-——=105 horses power, required to pro- 


pel the Ruby at the same velocity at which the Rochester is driven. But 
the speed of the Rochester is 16.55 miles per hour; whereas that of the 
Ruby is but 13.5 miles. Then the power of the Ruby will be less than 
105 horses in the ratio of the cubes of their respective velocities, or 


8.53 x 105 
Se aay = 81.3 horses power, instead of 100 horses, the power of the 


engines by which the vessel is now driven; consequently there is 18.7 
horses power lost in the Ruby’s engines above the amount that would be 
lost were the engines of the same- construction as that of the Rochester, 
either from greater friction or malconstruction. 

The results of the above calculations certainly appear very different from 
the results given by the respective authors, and are probably quite as near 
the truth. 

In estimating the power of the Rochester’s engine, the data that we shall 
make use of are either received from the engineer of the vessel, or the re- 
sult of personal observation ; they also refer to the time when the Roches- 
ter had a cylinder of 43 inches diameter; this has since been taken out, 
and replaced by one of 50 inches diameter. 

The cylinder is 43 inches diameter, the area of which is 1452.2 square 
/ inches, with a stroke of 10 feet, and the crank makes 25 revolutions per 
thinute; hence the velocity of the piston is equal to 500 feet per minute. 
The pressure of steam maintained in the boiler above the pressure of the 
atmosphere is 45 lbs. per sq. inch; to which add 11 lbs. for the vacunm 
upon the opposite side of the piston, we have 45 lbs. x 11=56 Ibs. per 
square inch for the gross pressure upon the piston. Theengine working 
expansively, the steam is cut off at 38 inches, or allowing two inches for 
the clearance of the piston and space occupied by steam in the steam chest, 
say 40 inches or one-third of the stroke, the average pressure will then be 
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31.6 lbs. per sq. inch nearly; but from this we must deduct say 2.6 Ibs. for 
the loss by the wire-drawing of the steam and maintaining the cylinder at 
the temperature of the steam which enters it from the boiler, also lbs. 
per sq. inch for thesfriction of the engine, we have then 31.6—(2.6X9)= 
- Ibs. per sq. inch as the whole effective force of the steam upon the pis- 

n. 

If then a=area of cylinder, p the effective pressure upon the piston in 
lbs. per sq. inch, v the velocity of the piston in feet per minute, and é the 
value of | horse power in lbs. raised one foot high per minute, the power 


of the Rochester will be = , or Substituting the known value of these 


52.2205 
ae nial = =440 as the horses power of the 
engine, which is probably not far from the truth. 

_ We now come to the comparison between the British and American ma- 
rine engines in point of economy in the consumption of fuel. And here 
also the data with respect to the Rochester were received from the engi- 
neer ; the particulars of the Great Western and Liverpool are extracted 
from the table mentioned in the first part of this article. 





quantities, we have 





Name ofthe | No. of |Diameter|Length|Power |Cords |i}. per hourllbs. coal pr. hr. 

Vessel. Engines.|°! bi Ph, eH fe = Liv. coal. |pr. horse power 
Rochester i |43 in| loft.| 440] 2.4] 2400 5.48 
Great Western| 2 734 in. | 7 ft.| 400 | 2700 6.75 


Liverpool | 2 175 io.| 7 ft.| 460 2645 5.75 














‘ 








We have here assumed one cord of wood equal to 1000 Ibs, Liverpool 


coal, as this has been found from experiment very near its true value. It 
will be seen from the above, that if the consumption of fuel in the Roches- 
ter be called 1, the ratio of the Liverpool is 1.047, and the Great Western 
1.25. 

In attempting to make the foregoing comparison of the consumption of 
fuel, I have selected the Rochester, as in the table given by the writer in 
the American Railroad Journal the consumption is shown to be greater on 
board this vessel, in proportion to the power, thanany other mentioned. 

As before stated, the amount of fuel consumed on board the Great Wes- 
tern and Liverpool is taken from the table mentioned; but this amount is 
not so great as the actual consumption on board these vessels by about 300 
lbs. per hour. 

If not extending this article too much, I may perhaps here be allowed 
to state for the information of the writer in the Civil Engineer, that in the 
American practice there is no nominal horse power given for marine en- 
gines, by which to be able to compare them with others; but contracts are 
made for some given diameter of cylinder and length of stroke; and in 
some cases the dimensions of the boiler or boilers are also specified.— 
American Repertory. 

Miron, 


Philadelphia, July, 1840. 





REPORT.—TO THE STOCKHOLDERS OF THE SOUTH CAROLINA CANAL 
AND RAILROAD COMPANY. 
The accounts by the Secretary and Treasurer are herewith presented. 
Paper A. contains the general accounts of the Company for the half year 
ending the 30th June, 1840. 
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Showing the income of the half year to be $223,295 46 
The expenses for the same time including all improvements 
in road, machinery and buildings, and the interest on 


loans, 152,213 80 


Making the nett income $71,081 66 
Over 7 per cent. on the capital. ‘This amount has been applied to the re- 
duction of our debt to the Louisville, Cincinnati and Charleston railroad 

company. 
Since the first of last January the drafis of that company have 
been accepted to the amount of $110,259 56 
First to assist in payment of the Jast instalment for the pur- 
chase of the stock in this company, $60,000 ; and secondly 
to provide for the payment of the interest on the sterling 
bonds ($2,009,000) of that company, $50,259 56 
All of which has been paid except $14,543 57, falling due this month, 
on which we will require accommodation until ‘the fall business commen- 
ces—-as the income through the summer will barely meet the current ex- 
penses ; in previous years it has not done it. 
Besides the above payment to the L., C. and C. Railroad Co. 
our debt has been further reduced by charging the trans- 
portation of iron, &c., and chairs sae spikes furnished to 
that road, $22,233 37 
The accounts continue to show the pleasing fact, of ari increase of in- 
_ come, while the expenses have continued to decrease. 


The whole income for the six months, ending 30th June, 
1840, is 


$223,295 46 

For the corresponding months of last year it was 198,571 20 
Showing a gain of , $24,724 26 
The expenses for the same time last year, were $175,882 17 
For the corresponding months of this year, are 152,314 80 
Decrease in expenses of $23,668 37 
Added to increase in income, is $48,392 63 


Making a total gain to the first half ofthe present year, over the first half 
of the last year, of forty-eight thousand three hundred and ninety-two dol- 
' Jars sixty-three cents, 

It is proper here to state how it happened that the expense of this com- 
owe up to July, 1839, continued to increase, and since that time have been 
iminishing. 

In the winter of 1835-6, it was found by John Ravenel, Esq., then Pres- 
ident, that without a much larger expenditure in labor and materials, the 
road could not be kept up; consequently arrangements were made for an 
increased quantity of timber, and an additional number of hands organized 
under competent carpenters, till a force was made equal to re-build the su- 
perstructure of the road in three years, and by the expiration of that time, 
say in July, 1839, the improvements and repairs had made the road nearly 
equalto new. The road thus improved, it was found to be practicable, in 
the course of the last year, to reduce the expenses in labor and materials— 
equal to replacing the timber in the road one-fifth in each year—or to re- 
build in five years. The lower rate of labor and provisions, and material 


generally, have also contributed to lessen the expenses of the last six 
months, 
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_ The following papers are also furnished by the Secretary and Treasurer : 

A table (marked B.) of passengers and freights, passed on the road each 
month, with number of bales of cotton transported. 

A statement (marked C.) of the whole property of the company, with the 
road and all its improvements—the whole costing——— 

And a compartive statement (marked D.) showing, the receipt for each 
year, since the opening of the road. 

The increase of receipts on the road, since it was fully in operation, say 
for the last six years, has been over 20 per cent. each year, to the next pre- 
ceding. 

The gradual increase of income, and expenses diminishing—and the 
condition of the whole property annually improved—gives a character to 
the establishment that should enlist great confidence in the future prosperi- 
ty of the company, and is calculated to excite speculation in those who look 
at the matter understandingly. 

A report from the superintendant of the road, Mr. Lythgoe, (marked F.) 
makes the ordinary repairs, for the last six months, $28,034, and the im- 
provements, wood and extraordinary repairs $18,483. Showing the ordi- 
nary repairs to be $412 per mile per annum. ‘The estimate for the cur- 
rent six months of repairs and improvements is $36,000. 

A paper (marked G.) furnished by Mr. Ross, master of machinery, de- 
tails the number and condition of the Engines; statement of the machinery 
in the shops, and kinds and materials on hand. 

The machinery has been kept up without the purchase of additional en- 
gines. By re-building and constructing in our own shops, a sufficient 
number have been kept in order the last six months, and it is believed we 
shall have as many as will be required for the business of the approaching 
season. 

It appears by the accounts, that the quantity of materials and amount of 
labor in the shops has been greater in the last six months 

than in the first halfof last year by $3,501 30 
While the charge for the machinery has been less in the 

same time, by $12,690 90 
Showing a saving of $9,189 60 

We cannot refrain from adverting to this fact again; we did in our last 
report; the great importance of having our work done at home, as far as 
practicable. 

Spending the income of the company at home instead of abroad, is equal 
at least to half of all the other advantages of the institution. The same 
community receiving the payments that make them. Hence the amount 
paid out still remains with us, and goes far to sustain those whom we look 
to to sustain us. 

Improvements have been madeto considerable extent. Buildings and 
sheds have been erected, covered with some 150 squares of tin roof—tst, 
extending over the freight cars while loading; 2d, to cover engines repair- 
ing and building; and 3d, in which are building passageand freight cars; 
4th, to make boilers in, &c. 

In machinery and cars, the following improvements are worthy of notice: 

The use of steeled journals, and chilled cast iron boxes, instead of brass 
or composition boxes, on iron journals. 

These have been in use constantly since November, 1838, under one of 
the passage cars, and have been applied to all the others, as well as the 
baggage and freight cars, on eight wheels, since that time—and have in no 


instance yet worn perceptibly—saving nearly the whole expense of renewiug 
boxes and journals on the old plan. 
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These'steeled journals and chilled boxes have been manufactured and 
furnished to. us by the New Castle Manufacturing Company, at New Cas. 
tle, Delaware. We hope soon to be able to get them up here—we have 
already made some progress. 

Another improvement, of perhaps greater importance, and which has 
originated with ourselves, is the barrel car—constructed both for passen- 
gers and freight. These are made with staves grooved and dove-tailed to- 
gether, and supported by six iron hoops 2 inches wide, by half inch thick 
—doors at both ends. The passenger car is 30 feet long in the clear, 
with portico at the ends 21 feet long. The diameter in the centre is 9 feet, 
and at the ends 8 feet. ‘The staves are 11 boards 5 to 6 inches wide ex- 
tending the whole length of thecar. There are 20 windows on each side, 
15 by 30 inches, glazed—the sash passing up over head. The freight car, 
which has been in use about four months, is only 21 feet long—but others 
are being constructed 30 feet long, and will carry about 40 to 45 bales of 
cotton, or 15,000 lbs. other goods. 

This plan originated in an inquiry made by Col. Gadsden, in September 
1839, before he was connected with the company, except as a stockholder, 
—whether a car made of the barrel, or hogshead form, would not answer 
for freight? To which we assented—and although this occurred casually 
while travelling on the road, we determined, on returning to town, to have 
a car constructed of this kind—and the arrangements and details were 
made by Mr. Hacker, the master carpenter, and myself. Mr. Hacker, 
while building this car, suggested the plan of a passenger car, which he pro- 
posed to get up; and did so, he and myself arranging the details. 

Col. Gadsden having since become the President of the L., C. & C. R. 
R. Company, has concurred with me in awarding to Mr. Hacker the in- 
vention of the passenger car, of the barrel form, and assented to his taking 
out the patent—he renouncing to both of our companies the right for this 
State. - I have been thus particular in this statement, that the facts may be 
presented, least any difficulty should occur respecting the patent rights. 

These cars, we believe, will be invaluable to the company, and to others 
who use them, being much lighter, cheaper, ané more durable than the 
square form. 


The preparation of Timber in Corrosive Sublimate to preserve it. 

This process has become not only a matter of speculation, but of inter. 
est, from the progress of experiment we have made. Besides the timber 
prepared and put in the road last year, and mentioned in our report oe 
of “ 130 pieces 20 feet long as ties, under both tracts of the inclined plane, 
supporting the butt joints of the rails—and 50 pieces also put in the road 
on the lower part of the 23d mile’) on the 9th of July, 1838—four pieces 
of rail timber, cut from one stick, each 6} feet long, and about 9 inches 
square, were put in the road as rails. Two of these pieces wete prepared 
in a solution of corrosive sublimate, about 15 days—the others were un- 
prepared. On the 17th June, 1840, these pieces of timber, which lay 
about two-thirds of their thickness under the ground, were examined by 
Col. Long, U.S. C. E., Col. Gadsden, Mr. John Ross, master of machine- 
ry, and myself. We fouad the prepared pieces perfectly sound, but those 
unprepared were decayed in several places, some an inch in, from the outer 
surface. The earth was returned, and the timber left as found for further 
examination in future years. . 

In the above, we have all the proof in favor of the process that could be 
had in two years, Ifat the end of five pies these prepared pieces remain 
sound, the expenses of Kyanizing will be well repaid. If sound that 
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length of time, it will remain so, no doubt, sufficiently to sustain the iron 
on it, as much longer, say ten years. Although the calculation is, that 
unprepared timber will remain in the road an average of five years, yet it 
is known that considerable signs of decay are discovered in less than half 
that time. 

These remarks are induced at the time, by noticing a report of the Sec- 
retary of War to the Senate of the U. S. in answer to an inquiry on this 
subject in which were very few facts of interest, ‘of experiments in this 
country, and nothing so satisfactory as our experiments here. 

The increased price charged for passage the last three half years, has 
done much to sustain the expenses, and begins to show something like an 
interest on the capital employed, which, however, cannot be paid to the 
stockholders while the company is in debt. But it will reduce the cost of 
the road to the original capital, and afford a greater per centage of dividend 
after the debts are paid. 

It has been found in other States, and also in Europe, that railroad com- 
panies have been compelled to ask a higher rate of toll. The Legislature 
of Virginia, in March 1840, permitted the Petersburg railroad company to 
advance the price of passage to 8 cents per mile, and to add about 50 per 
cent. on the rate of freight. (Mr. Bird’s report in May.) And the gov- 
ernment of Belgium, on the 3d of February, 1839, advanced the tolls on 
all the roads in that kingdom, (10 in number) from If. 43c. to 2f. 06c., be- 
ing about 45 per cent. advance— without this, their productiveness was a 
matter of doubt. In fact, the old tariffis stated to have been ruinous.: But 
the increased rates are said to have made these works profitable —(Rail- 
road Journal, 15th June.) 

Since the annual meeting in January, little has occurred beyond the or- 
dinary business of the company, unless we record the fact of the great 
freshet of the 27th and 28th May last, which did much damage to our road 
at Hamburg. About 800 feet of the superstructure was swept away, (the 
iron has since been recovered) and some thousand yards of the embank- 
ment washed down. The rails were soon replaced on the piles. The 
mail and passengers were only delayed while the water was actually over 
the road, and freight was passed over afew days after. The repairs are 
now about completed—the embankment better than before. The cost will 
be about $3000, but as the materials and labor were borrowed from other 
parts of the line, the expense will not be felt, or hardly perceived in the 
accounts. Other parts of the road beyond the inclined plane were consid- 
erably washed, but not enough to require immediate attention. They will 
be repaired as soon as the hands can leave Hamburg. 

The present condition of the road, as a whole, was never better thah it is 
now. The speed attained is equal, if not greater than on any part of the 
great mail ronte from Boston to New Orleans. There is, perbaps, no 
other point where the mail is passed over 136 miles in less than 9 hours— 
our trips are frequently performed in about 8 hours. There being over 
two hours necessary delays,—the performance of the engize is over 20 
miles an hour while running. 

The superiority of the peculiar construction of our road—the superstrue- 
ture on piles driven in the ground and embanked afierwards—was shown 
very satisfactorily in the repairs, after the great flood of the Savannah river, 
in May last, which raised the water five feet over the top of the rails, yet 
not one-fourth thus covered were removed, and had it not been for the 
great weight of timber, houses and whole trees, which were forced against 
it with great violence, nv part would have been dislodged from its foundation, 

The plan, regarded by many as a great mistake, in the building of the 
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road, has proved an economical one, as well in repairs as in original 
construction. 

The report of the agen of Transportation, captain Robertson, (marked E.) 
after giving a statement of the number of cars in this department, and some 
facts that have occurred since the first of the year, recommends the exten- 
sion of our road over the Savannah river at Augusta, and the. purchase of 
negroes to supply the place of those we hire. ‘These are both popular 
measures, but such as I cannot accedeto. At present I do not think it ad- 
visable to make any great outlay that would require an increase of capital. 
Lam confident that a location in Augusta could not be one that would be 
profitable, and requiring a considerable expenditure of money, that could 
with difficulty be obtained—and if applied would not yield a fair interest. 
Such an extension of the road would add materially tothe expenses of the 
company —the keeping up the bridge, additional ware houses, clerks, &c. 
Subjected too, as we should be, to taxes and other impositions, consequent 
on being beyond the limits of our charter. 

My objections to the purchase of negroes for the line, or for the shops, 
are equally strong, and I doubt very muchithe policy of such a measure, 
even if we had the means to make the purchase. 

The privilege of promptly dismissing an inferior, vicious, or otherwise 
worthless negro from our service, is a very great one, which would not be 
had if they belonged to the company. It is also important to have the eye 
of an owner to look to the treatment as well as the conduct of the slaves. 
lfthe company owned them, the overseers might be cruel to them without 
redress; and it could not be expected they would attend much to their 
habits. But it is different where there is a master to appeal to, or to in- 
quire after them, who feels nearly the same for them,he does for his chil- 
dren, besides the protection of their value, which is a great stimulant to see 
they are not abused. ; 

And as regards the employment of negroes, inthe shops and on the en- 
gies, [think it very improper to instruct them in the arts and facilities 
which might be used by them against their owners, as well as for them. 
It seems to me that every large institution of this kind should do all in its 
power to add to the physical force of the country, by employing, where ap- 
plicable, able-bodied white men, thus giving strength to our militia, patrols 
and police generally. 

In legislating for an establishment like ours—one which we hope may 
be so conducted as to be preserved for ages—no small consideration of 
gain should conflict with the safety or security of the property, or good 
morals of the country in which it is located. 

Respectfully submitted, 
T. Tupper, President. 

Note:—An engine and crew has been, by request of Col. Gadsden, put 
on thé branch road to Orangeburg. The receipts on that road credited to 
the Lu., Cin. and Ch. R. R. Co., and the expenses of the engine charged 
to that company. 





ANOTHER ANTHRACITE FurNaAceE.—Mr. John Pott, of the West branch 
valley, has converted his furnace into an Anthracite furnace. She was 
blown in exclusively with anthracite coal, about two weeks ago, under his 
own superintendence, and continues to make excellent iron, yielding from 
10 to 12tons per peek The furnace is of the smallest class, and the yield, 
with the use of anthracite, is greater by two or three tons per week, than 
with the use of charcoal. This makes the seventh anthracite furnace in 
blast in this country.— Miners’ Journal. 
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We insert the following communication, although unfinished, as it bears 
upon various articles already published in the Journal. At the conclusion 
of the subject, ifnecessary we shall offer some remarks. ‘ 


ON THE STEAM ENGINE. ON THE APPLICATION OF STEAM AS A MOV- 
ING POWER, CONSIDERED EXPRESSLY WITH REFERENCE TO THE 
ECONOMY OF ATMOSPHERIC AND HIGH-PRESSURE STEAM. BY GEORGE 
HOLWORTHY PALMER, M. INST. OF CIVIL ENGINEERS, LONDON. IN- 
SERTED IN THE AMERICAN RAILROAD JOURNAL FOR MARCH AND 
APRIL, 1840. 


TREATISE ON THE STEAM ENGINE. BY JAMES RENWICK, L.L.D., PRO- 
FESSOR OF NATURAL PHILOSOPHY AND CHEMISTRY IN THE CO- 
LUMBIA COLLEGE OF NEW YORK. SECOND EDITION, REVISED AND 
ENLARGED. 1839. 


There’are few subjects of equal interest or importance, that have been 
more discussed than the proper use and economical application of steam as 
a moving power; yet there is probably no subject on which s0 many dis- 
cordant opinions still exist among practical men. It necessarily follows, 
then, that the subject is not sufficiently, because not clearly understood. 
Contradictory and erroneous opinions are not only held by those whose op- 
portunities for observation or capabilities for comparison have neceaslirily 
been limited by circurnstances or education, but are adopted and supported 
by well informed individuals like the above, who from their peculiar posi- 
tion in society might be reasonably deemed competent judges and infallible 
authorities, from possessing leisure and the most ample mean8 for investi- 
gation ; and having seemingly exerted themselves to the utmost, have nev- 
ertheless arrived at the most opposite, and as we shall hereafter show, at 
equally unsound conclusions—both equally positive—alike erroneous. 
Theoretical writers ever seem to look at facts according as they favor pre- 
conceived opinions, rather than as aids to truth and the only sure guidesto 
proficiency ; while the facts themselves are left to be developed by the pa- 
tient practical mechanic, who, from his limited knowledge, is after many 
anxious trials the frequent victim of disappointment or loss, or the unthank- 
ed and unrewarded instrument of useful improvements—unsuccessful, re- 
viled; successful, defrauded. 

The intention of Mr. Palmer, as deduced from his paper, is to discredit 
the truth of the reported duty of the Cornish pumping engines, and to totally 
deny the great value of high steam when used expansively in those or any 
other engines; for he says, (p. 183) “ How then a saving of fuel can arise 
from the use of high-pressure steam worked expansively, is to me an evi- 
dent paradox; unless by some power utterly beyond my comprehension, 
the sensible caloric can be prevented from fskoibink latent by dilatation, 
which, I need scarcely add, no power can accomplish.” 

Prof. Renwick, on the other hand, not only admits the truth of the Cor- 
nish reports, and the great value of high steam when thus applied, but re- 
commends its general adoption in steamboats, &c., in a manner and to an 
extent which it is one of the express purposes of the present paper to show 
is dangerous and unnecessary; and being so, is impolitic; and the reason 
for these assertions will be hereafter apparent in this our endeavor to sep- 
arate prejudice from intelligence, by the substitution of certain facts for un- 
certain theories or groundless conceit. : 

If Mr.Palmer’s treatise (having been published by the London Institution 
of Civi! Engineers) is to be considered as possessing the approval of that 
respectable institution, and his argumentsas having obtained their sanction, 
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then the work must be considered one: of the most extraordinary ever re- 
corded by a society of practical men; its sole purpose being to ridicule 
and to discredit, by most labored theoretical and unfounded speculations, 
(by any thing and by every thing but facts) the published monthly reports 
of the duty of the Cornish’ pumping engines, and to prove by an immense 
collection of heavy and unsound arguments that it is physically impossible 
the Cornish reports can be true; while, unluckily, it will be seen Mr. Pal- 
mer having been physically mistaken, the society will have lost all the 
credit and honour anticipated in this publication of what, Mr. P. says, is 
“above his comprehension.” 

Prof. Renwick, on the other hand, too ingenuous to deny such public 
and authentic statements, and too well informed to question them, has elu- 
cidated in detail the causes of the superiority of the Cornish engines; and 
these causes are no where better described than in his work; (see articles, 
110 to 115.) But ashe has also mistaken the nature of steam and its value ; 
as he has also too hastily, though ingeniously, assumed that improvements 
so palpable and so useful in the Cornish pumping engine, can be as readily 
imparted, and as extensively and usefully applied to the rotary or crank 
engines, he has thus. promulgated errors; which being sanctioned by his 
respectable name, supported by his otherwise useful work, may be attend- 
ed with very injurious effects to the future improvement of the steam-en- 
gine, and discredit to the national talent. , 

Hence then, were we to inquire for the causes for these opposite views 
and the contrary deductions of these writers, we should probably first seek 
it in the actual difference to be found in the action of steam in the pumping 
engine and in the crank engine—an important fact ; unknown to each, be- 
cause unnoticed by both ; and yet it is a fact of no-mean importance to any 
one attempting a description of the steam engine, and of great importance 
to any one attempting its improvement; and if we’ were to extend our in- 
quiries in a full and unprejudiced manner, we probably should soon dis- 
cover sufficient additional cause for their opposite views in the many differ- 
ent opinions that have prevailedon the nature and essential properties of 
steam, and which have originated and continued very singular and capri- 
cious prejudices. 

It is well known that the most extraordinary and incredible properties 
have been attributed to steam by earlier writers, who unhesitatingly as. 
serted that while the expenditure of fuel increased in an arithmetical, the 
force of steam increased in a geometrical ratio. Hence the most extrava- 

nt advantages were expected and promised by Evans, Perkins, and 

olfe; advantages, unfortunately, which could never be realized, because 
they never existed. 

if we inquire further, how such talented men could ever have been thus 
mistaken, we may find their best, and perhaps only excuse, inthe seeming 
vastly increased effect of heat on the thermometer, as indicated in the 
tables published by chemical writers on the elasticity of steam. Thus Dr. 
Ure states, though the temperature of water must be raised 180°, or from 
32. to 212, to produce steam equal to 30 inches mercury, that only 

36° are required from 212 to 248 to equal 30 inches mercury. 


; 940 “ “ 248 to 272 “ “ 
18° “ “ 272 to 290 “ “ “ 
15° “ “ 29010305 " “ 


MM. Dulong and Arago carry their tables to fifty atmospheres, and state 
that towards the end of their observations a single degree of heat increases 
the elasticity of steam equal to thirty inches mercury. Now, this seeming 
great effect of heat on the thermometer, indicating intensity only, was 
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doubtless mistaken for quantity ; and increased power was thence inferred 
without further inquiry. Hencethere arose the unfortunate delusion that 
overwhelmed so many minds for so many years; and this baseless specu- 
lation has unquestionably hindered the application of rational and practical, 
because apparently less splendid endeavors; and hence the improvement of 
which the steam-engine is still susceptible has probably been retarded, and 
is still thereby prevented. * 

‘These overexcited opinions have generated and still maintain in this 
country, as undue a prejudice in favor of high steam, as the unfortunate 
failure of the hopes they gave rise to has created an equally undue preju- 
dice in favor of low steam in England, over a great portion of the most in- 
fluential practical engineers, of which sufficient and indubitable evidence 
is given by this publication of Mr. Palmer’s speculations, sanctioned by the 
British Society of Civil Engineers. 

Hence then we have obtained the probable origin of the very opposite 
opinions embraced and prejudices exhibited by the writers at the head of 
this paper, on a subject, mechanical and physical, and therefore as certain- 
ly susceptible of such full explanation as will allow of neither dispute nor 
misapprehension, whenever it shall be fairly and carefully investigated, 
without national prejudice; which, mean and pitiful as it is on personal 
subjects, is miserable on this. 

The first inquiry in this matter should now be, as it always should have 
been, what is the real nature of steam of various densities? as so many 
opinions have been given, and are stil] maintained thereupon, and as a pre- 
vious knowledge of the true properties of steam is evidently as attainable 
as it is indispensable to a right discussion of its proper application. Its 
correct analysis will prove that all former and all prevailing errors have 
arisen from a want of that definite and certain knowledge of this branch— 
or rather root—of the subject; for contrary to all previous authorities we 
maintain, and will speedily prove, that steam in every proper state and 
density, when rightly applied to produce motive power, is a definite com- 
pound of water and of heat, ever in an active, sensible, or free state, and 
never in a latent, or insensible, or combined state, as it is in the permanent 
gases of oxygen or hydrogen; but a compound at once and always simple, 
wherein the rate of the elements is definite or invariable. 

By proving this, we shall clear our subject froma load of superfluous 
arguments which each writer has based on erroneous and mistaken notions 
of this invariable property of steam; and as it is essential that we show 
this fact fully and clearly, we shall proceed to do so by an experiment 
which may be easily made or repeated, at little trouble or expense, by any 
of our readers. We shall detail it fully, to prove our position ; and it will 
seem not a little curious that this experiment of ours differs but a little, in 
its detail only, from the experiment quoted by Mr. Palmer in the com- 
mencement of a paragraph, wherein he draws so melancholy, so unfound- 
ed, and such a contrary conclusion, which there appears to have been the 
source of his many errors. How easily, then, may such mountains be re- 
moved |! 

Provide a small wooden tub or-cistern, with a moveable wooden cover ; 
coil about 10 or 12 feet of very small leaden pipe, spirally on the bottom 
of the cistern, passing the ends of the pipe through, and cementing them 
into opposite sides of the cistern ; connect the upper end of the pipe by a 
small stop-cock to a high-pressure steam-boiler. If then a full cubic foot 
of cold water is introduced into the cistern, its depth and temperature ob- 
served and noted, by « regulated opening of the stop-cock some exact meas- 
ure of water may be distilled through this apparatus, (as a pint) and the 
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heat and water in steam of any and every density may thus, be separated 
and correctly measured ; as the distillation of a constant quantity of water 
by measure will always impart to the condenser one constant correspond- 
ing elevation of temperature, from steam of any and of every density, 
whether 1 Jb. or 10 Ibs. or 50. lbs. or 100 lbs. per inch above atmospheric 
pressure. The quantity of heat obtained from a constant quantity of water 
will be also always an invariable correspouding quantity. 

Now, the true composition of steam of | |b. per inch cannot be misstated, 
when assumed to be steam of much higher elasticity greatly expanded ; 
and as we have proved no heat is lost, or has become latent or insensible 
during the expansion of steam, contrary to the assertion so fully and so un- 
reservedly made by Mr. Palmer, and as certainly though in a very reduc- 
ed or humble degree by Mr. Renwick, yet equally erroneously by both— 
we see their joint errors are founded alike on a misapprehension of the 
true nature of the heat in steam, in which none.can be ie or become la- 
tent with any degree of expansion within a steam-engine, because heat ne- 
ver becomes latent in steam at all. 

Trusting that enough has been proved to show both the origin and ex- 
cuse for the errors of the earlier writers, in their unfounded anticipations of 
unlimited advantages from the use of high steam, we will next endeavor to 
show the origin and excuse for the mistaken views of the authors at the 
head of this paper, and at the same time remove an incubus that has long 
pressed so heavily on, and retarded so much the advancement of this par- 
ticular branch of science. 

Probably in the first instance our observations will be met with doubt, 
or denial, or both, from many who are governed, as the greater part of 
mankind are, more by the authority of great names than by reason; a8 in 
the case now immediately contemplated, where a humble individual pre- 
sumes to question the discernment and discrimination of every chemical 
writer and philosopher on the subject and nature of ‘steam, from the time of 
the venerated Dr. Black to the present period. But although it may and 
doubtless will appear to most chemical readers an almost absurd position to 
question the assertion first made by Black, and since universally admitted 
by all writers on the subject, yet it must be allowed, @ priori, that if an er- 
ror has crept into the theory of steam on such high authority, and has been 
sanctioned so long a time, by so many learned and acute writers, and by 
such a host of talented and practical men, then the removal and ex- 
position of such an error must be considered as an imperative duty devol- 
ving on the first individual, however humble he may be, that shall first 
and clearly detect it. Considering then this duty has devolved on us, we 
proceed to explain our views, by inquiring into the doctrine of LATENT 
HEAT, as expounded by that highly gifted individual Dr. Black, who taught 
that ice in melting absorbed 140° of heat; and that as the temperature of a 
the rmometer embedded therein remains invariable during the whole peri- 
od of melting, however long that period may be protracted, the great quan- 
tity of heat thus absorbed by the melting ice becomes Jatent, or hidden, or 
insensible ; yet it is alone to this application of the latter term, or insensi- 

ble heat, that no contradiction is or can be contemplated. 

Again. When an immensely larger proportional quantity of heat is 
combined with the elements of water, to form the permanent oxygen and 
hydrogen gases, the term latent heat is more strictly applicable, because 
though the heat in combination exists in such a greater quantity, the gases 
may be exposed to an immensely greater range of temperature, or to any 
degree of cold, without disturbing the chemical and permanent arrange- 
ment of the heat with the ponderable elements in the gases. Now, we al- 
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low the term insensible heat to correctly designate the heat in melted ice 
or water, and the term latent heat as properly to designate the heat com- 
bined with the oxygen and with hydrogen, and forming those permanent 
gases, yet we are not only disposed to question the existence of heat as la- 
tent or insensible in steam, and the propriety of those terms, but to deny 
the existence altogether of any other than free heat in steam of any density 
whatever and wherever ; for it is not perceptible to the sense of feeling, ap- 
preciable and measurable by the thermometer ; and not only perfectly free, 
but ever prone or ready to enter into instantaneous combination with any 
colder substance with electrical rapidity, its speed limited alone by the 
conducting power or capacity of any such substance with which it comes in 
contact? Can any thing be conceived more contrary to reason than the 
idea that the heat in steam is ever latent or insensible? Can any thing be 
more contrary to sensation, to experiment and to fact? 

Yet from views so mistaken, with arguments so unfounded, Mr. Palmer 
has not only attempted to retard the improvement of the steam-engine, but 
has had the hardihood to deny facts as notorious as the sun at noon-day. 
Well has he said, “ it isabove my comprehension.” We can see no possi- 
ble reason to doubt this his assertion; but we do see reason to doubt Mr. 
Renwick’s assertion, article 115, “The expansion of steam is not inversely 
as the pressure is; and we have two reasons for thus doubting Mr. Ren- 
wick : the first, founded on the fact we have proved, that the heat in steam 
is always free and active, and constant in quantity ; and the second reason 
is deduced from an experiment easily made, and which we propose to de- 
scribe in our next paper.— American Repertory. 





The following statement of business done on the Georgia railroad, was 
omitted in our last number. 


No. 8.—sTATEMENT OF THE AGGREGATE AMOUNT OF BUSINESS DONE 
ON THE GEORGIA RAILROAD FROM IsT oF MAY 1839, TO IsT APRIL 
























































1840. (ELEVEN MONTHS.) 
3 PASSENGERS. _ Freicur. Maus. Tora. 
: No. Amount. | 'Weight |Cotton} Amount. | Amount. Total 
= pounds. | bales. Amount. 
1839 : } 
May |2,4053| 6,647 91) 599,561) 247) 2,681 73) 1,277 83) 10,607 47 
June|2,071 | 5,482 58) 358,674; 101} 1,936 44) 1,277 83) 8,696 85 
July |1,823 | 5,165 21} 377,544; 70) 2,260 89) 1,676 83} 9,102 93 
Aug/|2,1094) 5,704 17) 378,627; 23) 1,805 90] 1,713 54) 9,223 61 
Sept.|1,609 | 3,394 23) 720,581} 190) 3,191 17) 1,713 54 8,298 94 
Oct. |1,413 | 3,703 25)1,216,293) 1,747| 6,944 74) 1,713 54) 12,361°53 
Nov.|2,3314) 7,162 15/1,679,443} 9,010) 20,029 57) 1,713 54) 28,905 26 
Dec.|2,481 | 7,568 98)1,378,246)13;043] 22,608 01) 1,713 54) 31,890 53 
1840 
Jan. |2,4881) 7,176 12} 791,427|12,805) 20,534 14) 1,713 54) 29,423 80 
Feb.|1,8054) 5,455 34) 624,579) 5,899] 11,919 09) 1,713 54) 19,087 97 
Mar.|2,0943) 6,045 27} 693,085) 3,200) 7.508 57) 1,713.54) 15,267 38 
22,632'63,505 21/8,818,060'47,235)101,420 25'17,.940 81|182,866 27 
Passengers Warrenton branch, freight train and extra trips, 306 68 
Extra baggage and specie, 890 80 
Freight between stations, 539.79 - 








184,603 54 
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No. 9:—STATEMENT OF THE EXPENSES INCURRED FOR WORKING THE 
GEORGIA RAILROAD FROM Ist may 1839, To Ist aprit 1840. (11 
MONTHS.) 

Transportation Department. 
Stationary, printing, &c., $540 42 
Loss and damage, 1,528 02 
Incidentals, 1,009 54 
Oil and tallow for cars, 264 56 
Provisions, clothing, doctors’ bills, and 

other expenses of negroes, 3,704 78 
Expenses of mules on Warrenton branch 330 23 
Wages of laborers, 4,145 71 
Agents and clerks, 6,845 57 
Conductors, 3,600 50 
——_—_— $21,969 33 
Motive Power. 
Stationary, printing, &e., $54 24 
Expenses of water stations, 2,758 62 
Incidentals, ; 64 46 
Fuel, 6,269 31 
Oil and tallow for engines, . 2,849 77 
Ordinary and extraordinary repairs of en- 
gines, 4,733 11 
Loss from contingencies, 1,136 67 
Engineers and firemen, 6,896 75 
Provisions, clothing, doctors’ bills, and 
other expenses of negroes, 1,378 29 
——_—— $26,141 22 
Maintenance of Way. 
Men’s wages, $11,471 32 
Provisions, clothing, doctors’ bills, and 
other expenses of negroes, 1,993 47 
Stationary, printing, &., 16 00 
Incidentals, 192 74 
Tools, 379 57 
Materials, 1,284 41 
Supervisors, 1,833 28 
——_—_—$17,170 79 
Maintenance of Cars. 
Repairs, &c.,” $4,525 00 
Wood work for two cars destroyed by 
accident, 440 00 


———— $4,965 00 


$70,246 34 
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We have frequently read, with great pleasure, reports such as those 
which follow, as extracted from the Journal of the Franklin Institute. We 
conceive this to be an instrament of much good in proper hands, 'T'o have 
from competent persons a succinct description of a new machine, an inter- 
esting process in an extensive manufactory, is a very great advantage both 
to those possessing a general interest in the arts, and also to practical men. 

That there are disadvantages growing out of the abuse of this method of 
reporting, cannot be denied ; and when it degenerates into puffiing the ar- 
ticle under notice, and abusing all rival inventions, it becomes worse than 
useless. In the respectability of the committees of the Franklin Institute 
we have, however, a guarantee against anything of this sort; and the cau- 
tious tone of many of these papers indicates the conscienciousness with 
which the duty has been executed. 

Unless in the hands of men of acknowledged judgment, we would dep- 
recate the extension of the praetice. 


REPORT ON A PLAN FOR CONSTRUCTING RAILROADS, INVENTED BY 
MR. JAMES HERRON, OF MARYLAND, CIVIL ENGINEER. 

The Committce on Science and the Arts, constituted by the Franklin In- 
stitute of the State of Pennsylvania, for the promotion of the Mechanic 
Aris, to whom was referred for examination a Plan for constructing 
Railroads, invented by Mr. James Herron, of Maryland, Report— 


That they have examined with much care and interest the drawings and 
model submitted by the inventor, and have had the advantage of this gen- 
tleman’s personal explanations. 

It appears to us that Mr. Herron has fully understood and appreciated 
the evils inseparably connected with those plans of railway superstructure, 
so much in use here, as well as in Europe, in which the rails are supported 
upon isolated blocks of stone, or sleepers of timber. In a climate like that 
of our northern and middle States, it is out of the question for us to encoun- 
ter the expenditure which would be necessary in order to ubviate the influ- 
ence of frost. Even our best constructed roads are upheaved by its power, 
and where the supports of the rails are in the least degree unequal in their 
character, either in consequence of different dimensions, different depths 
of foundation, or different capacities in the sub-soil for imbibing water, the 
result is a succession of irregular elevations, depressions and lateral dis- 
placements, which are destructive alike to rails, cars, and engines, and 
productive of a jarring and lurching motion extremely disagreeable to 
passengers, and by no means free from danger. When the rails are sup- 
ported on cross ties of timber resting upon mud-sills of plank, (which 1s 
also a common form of superstructure in America.) a much better form of 
road is obtained, though still far from perfect. The irregularities caused 
by unequal settlements are less numerous and less sudden, but there is still 
nothing to prevent one mud-sill from rising above another from the action 

_of frost,'where the ends of two come in contact. The sleepers may be, 
and no doubt are, often elevated entirely from the sills, and are also Jater- 
ally displaced, giving a slightly serpentine form to the rails, which enhances 
the flanch friction materially. But even if all these evils be avoided, there 
is still a radical defect common both to this and the former plan, which is 
thus adverted to in a pamphlet written on this subject. by John Reynolds, 
Esq., in 1837.—* The chief obstacle to durability which pertains to the 
plan of supports at intervals, whether they be blocks or sleepers, is the 
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alternation of flexible spaces and rigid points, which (even if the supports 
maiutain an exact level) produces in carriages moving rapidly over them 
a series of concussions, us the wheels successively impinge on the rigid or 
Supported parts of the ruils. Also, however small may be the deflexion of 
the rail bétween its points of support, those points become fulcra, on which 
it acts as a lever, to raise or shake the supports next beyond them. When 
the supports have assumed irregular heights, (which is the usual case.) not 
only are the above evils greatly aggravated, but the rail acts on every de- 
pressed support as a spring-beam, tending to jerk it up, or loosen its fast- 
enings.” 

In addition to the above, we may add, what is perhaps sufficiently obvi- 
ous, viz., that the weight of the iron rails may be diminished proporiona- 
bly with the distance between the points of support; and consequently, the 
minimum quantity of iron will be required, when the bearings are continu- 
ous. 

The difficulties above alluded to are not merely theoretical. Every en- 
gineer who has had charge of the repairs of a finished railroad will vouch 
for their practical existence, although much discrepancy of opinion exists 
concerning the most appropriate remedies. 

Mr. Herron’s object appears to have been, to devise a plan in which all 
the parts forming the structure shail be fully and adequately supported ; 
while at the same time they shall be so connected together, that no portion 
will be liable to independent displacement, either laterally or vertically. 
He has proposed several modifications, all of which he thinks may be ap- 
plicable in particular situations. Those which the committee consider de- 
cidedly preferable, both from simplicity and efficiency, are designated on 
his drawings, as Nos. 1 and 4. In both of these, he uses a continuous line 
of timbers supporting each rail throughout, which are joined at the points 
of contact by a new scarph, peculiarly well adapted to the purpose, and 
Strengthened materially by the manner in which the iron rails (which may 
be either T or bridge form) are attached to the longitudinal timbers. The 
whole is supported and stiffened by a system of diagonal cross planks, which 
have a triple use, as they afford a considerable breadth of bearing, act 
both as ties and braces to prevent lateral displacement, and being loaded 
by ballast, will counteract any tendency which the bearers might otherwise 
have to become warped by changes of moisture and temperature. Sand or 
gravel is to be rammed. under the longitudinal timbers, so as to give them 
a firm and equable foundation throughout, and the whole roadway, when 
finished, is to be filled with the same materials, as high as the base of the 
iron rails. 

The wrought iron chairs proposed by Mr. Herron for the joints of the 
rails, are of a form new to this Committee, and if they can be manufactured 
by machinery, (which, if good iron be used, appears wrenees will possess 
advantages over most of those now employed, as they will clasp the rails, 
without the intervention of wedges or screw-bolts, with sufficient firmness 

to prevent any deviation at the joints, yet not so closely as to hinder them 
from expanding longitudinally by changes in temperature. The rails are 


to be fastened permanently at their centres to the longitudinal timbers, so 


as to cause the expansion to take. place equally in both directions, thus re- 

ducing the spaces necessary between the ends of the rails to a minimum, 
The Committee do not think it necessary to enter into a minute descri 

tion of the proposed plans, which could not de made fully intelligible with- 

out accurate drawings; nor do they wish to be understood as fully appro- 

ving of all the parts, some of which appear to be attended with practical 

difficulties, though not of an insurmountable character. The principles 
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aimed at in the design have their fullest sanction; and they would gladly 
witness an experiment carried out upon a working scale, with timber kyan- 
ised, or otherwise prepared so as to be secure from decay. 

Of course there are many points of importance embodied in the general 
scheme, which have been previously suggested by other engineers, who 
have at various times adopted similar contrivances. Other details are cer- 
tainly original, and the whole combination evinces a degree of judgment 
‘and ingenuity which we hope will not pass unrewarded. 

By order of the Committee. 
July 9, 1840. Witiiam Hamittor, Actuary. 





REPORT ON THE BORING MILL, CONSTRUCTED BY MESSRS. MERRICK 
AND TOWNE. 


The Committee appointed to examine the abovementioned Mill Report— 

That the visitto the establishment of Messrs. Merrick & Towne, known 
as Southwark Foundry, for the purpose of examining their Boring Mill, 
afforded an opportunity to learn many interesting particulars, with a brief 
statement of which it may be useful to preface their description of the ma- 
chine under consideration. Southwark Foundry is situated on the Prime 
Street Railroad, between Fourth and Fifth streets. . The buildings occupy 
three sides of a plot 200 by 370 feet, and consist of a machine shop 160 
by 40 feet, three stories high; a smith shop of the same ground area, one 
story high; a Foundry 180 by 50 feet, and a boiler shop 145 by 45 feet. 
The ground floor of the machine shop, with the exception of a portion at 
the front end, used as an office, is occupied by the Boring and Planing ma- 
chines and heavy slide Lathes, one of which will turn a piece of work 4 
feet diameter and 31 feet long. Upon’ the second floor are the lighter 
lathes, vice-benches, drilling machines, and small planing machine. In this 
-room, at the time of the visit of the Committee, were to be seen various 
specimens of finished work, which fully sustain the good reputation of 
Philadelphia in this branch of manufacture, The third floor is used as the 
pattern makers’ shop and pattern loft. Some of the patterns in course of 
construction for the frame of the engine of the New Jersey Frigate here- 
after referred to, would seem, from their immense size, to be designed to 
form a large and highly ornamented building rather than parts of a movable 
machine. At the southern end of the machine shop is a steam engine of 
15 horse power, which drives the machinery of this building and the ad- 
joining smith shop. The latter contains 18 forges, the blast for which is 
derived from a fan driven by the engine. The heavier forges are executed 
under a small vertical trip-hammer, which is capable of faggoting a bar 6 
inches square. This must prove of great advantage both as a labor-saving 
machine and as a means of obtaining greater perfection of the weldings. 
Some samples of forgings were shown which evince a high degree of skill 
in this important art. 

In the Foundry much was seen worthy of approval. The machinery 
and apparatus do not appear to be more extensive or various than are seen 
_ in many other establishments, but the magnitude of the castings is much 
superior, and their perfect finish and soundness fully equal to any which 
have come under notice of the Committee. The permafent apparatus com- 
prises three 8 ton cranes, two ovens for drying moulds, one 8 by 24 feet, 
the other 12 by 32, and two cupola furnaces, respectively 39 and 42 inches 
diameter, with a fan blast driven by an 8 horse engine. These cupolas are 
capable of melting iron for a casting of 16 tons. The heaviest picce of 
casting which has yet been made is a bed-plate for the U. S. Frigate’s en- 
gines, which these gentlemen are constructing. For this casting, which 
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weighs about 14 tons, 36,000 lbs. of metal were melted in 2 hours and 40 
minutes ; the metal being drawn off into shanks as fast as it came down. 

The plate has just been cleared from the mould, and displays in its broad 
proportions a most beautiful specimen of casting, presenting a surface of 
more than 200 square feet without blemish. 

The steam cylinders for the same engines, weighing 8 tons nett each, 
were melted by the larger cupola above, in about the same time. . The most 
rapid melting in this cupola was 9000 lbs. in one hour. 

The boiler shop is enlivened with the din of hammers employed in ma- 
king the boilers for the Frigate’s engines, four in number, made of copper 

14 feet 6 inches long, 14 feet wide, and 12 feet high, with double return 
flues, weighing, when finished, 200,000 Ibs. 

The engines for the U. S. Frigate, to which allusion has been made, are 
now ina state of considerable forwardness, and constitute an object of much 
interest to any one desiring the success of American manufactures. They 
are of the general form known as English Marine Engines—-the cylinders 
being vertical, with two lever beams, one on each side, working on pedes- 
tals rising from the bed-plate, and connected with the cross-head over the 
cylinder and with the connecting rod, by side links. 

The principal dimensions are, diameter of cylinders 75 inches, length of 
stroke 7 feet, bed-plate 29 feet 2 inches, by 7 feet 4 inches, with channels cast 
on—Main shaft, wrought iron, 17 inches diameter, 25 feet 8 inches long— 
Paddle wheels entirely of iron, 29 feet 8 inches diameter and 10 feet bucket. 
The work upon them was commenced in January, 1840, and is expected to 
be completed in the spring of 1841. 

The large Boring Mill which was the special object of the visit to South- 
wark Foundry, appears to be of entirely novel construction, and especially 
adapted to work of great magnitude, such as is found in the large engines 
now building. The boring shaft is vertical, and the cylinder to be bored 
stands upright on the bed or face-plate, and revolves around the bar—the 
latter being stationary. The face-plate is keyed on to.the upper end of a 
vertical shaft 8 feet long, stepped into a brass bearing, and confined by a 
collar directly beneath the plate; the collar being secured by heavy timber- 
framing, bolted to a massive brick foundation. A pinion geared to the 
main shaft of the steam engine gives motion to the face-plate by working 
into teeth on its periphery. The boring-bar is 14 inches in diameter}; it is 
inserted into a recess in the centre of the face-plate, and secured at the upper 
end by a cast iron plate on the second floor of the building, pe! over 
this, on the third floor, is a hoisting machine for raising the bar and placing 
work on the mill. 

The boring-head, on which the cutters are fixed, is keyed to a movable 
sleeve which traverses up and down the boring-bar upon two feathers, work- 
ing in grooves on its opposite sides. The traversing motion on the sleeve 
and head is derived from a long screw which passes freely down the hol- 
{ow axis of the boring-bar; and the head of the screw is a cross-head, con. 
nected by two stirrupsto the sleeve. The nut of thescrew swivels on the 
head of the boring-bar, and receives motion from a train of gearing and tan- 
gent screw: the rate of traverse motion is varied by changing the gearing 
of the nut. 

The cylinder to be bored is screwed at the lower end to the face-plate, 
and at the upper end to a cast iron cross which works around a collet, fitted 

to the boring-bar, with slots for the passage of the stirrups which sustain 
the boring-head: this collet is movable up and down the bar, tosuit the length 
of the cylinder. 

By this arrangement the cylinder is firmly fixed at both ends of the bar 
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which carries the cutters, and cannot possibly get out of centre, nor be sub- 
ject to any inaccuracy except what may arise from the springing of the 
boring-bar between the bearings at the ends of the cylinder, which is not 
likely to be an appreciable quantity in a cast iron bar 14 inches diameter. 
By substituting a cast iron rest in place of the boring-bar, for which pro- 
vision is made, the mill is converted into a horizontal! face-plate lathe, capa- 
ble of turning a flanch 11} feet in diameter. lt will bore a cylinder of 96 
inches diameter and 14 feet length. ‘Ihe work appears to be executed with 
much greater rapidity than is usual upon the horizontal mill—the cylinders 
for the Frigate, one of which was in the mill at the time of examination, 
having been completed in eight days each. 

This machine must be esteemed of great importance in the construction 
of large machinery, both as a means of expediting the work and of iusur- 
ing greater accuracy of finish. It has the advantage, in common with other 
vertical boring mills, of avoiding the imperfection of form arising from 
boring a large cylinder while lying on its side, such a cylinder being oval 
in its section when taken out of the mill and placed upright. 

Possessing, therefore, as it does in the opinion of the Committee, both the 
requisites of novelty and usefulness, it is deemed a proper subject for the 
Scott’s Legacy premium, an award of which is accordingly recommended. 

By order of the Committee. 
July 17, 1840. Witiiam Hamitron, Actuary. 





Larce Suipments—Business.—We learn that Messrs, Baldwin, 
Vail and Hufty have shipped from their extensive locomotive manufactory 
on Broad-street, within the last ten weeks, for various railroads in this 
country, two hundred and thirty tons of machinery, and six locomotive en- 
gines. They have lately received large orders for |ocomotives from this 
country and Europe, which, in connection with their orders for the manu- 


facture of machinery of all kinds, speaks well for at least this branch of 
productive. business. 


We lately took a ramble through this extensive establishment, in compa- 
ny with a large manufacturer from another city, who was desitous of wit- 
nessing the use of Anthracite coal in forges, first successfully introduced, 
we believe, by Mr. Baldwin, but now in use at other large manufacturing 
establishments in this city. It works to a charm—is more economical in 
point of time and expense—those accustomed to it can take a better heat 
from it than from that in common use in forges—and what is more, when 
it becomes generally adopted, as we have little doubt that it will in the 
large manufactories throughout the United States, it will afford our own 
Pennsylvania a new source anda more ample field for detiving advan- 
tage from one of her most important natural agents of wealth, the produce 
of her coal mines, The casual observer seldom gives due consideration to 
the importance of unpretending improvements which are calculated gradu- 


ally to accomplish very great and beneficial results, and such we consider 
this improvement. 


In passing through the locomotive room, we observed. some ten or a 
dozen engines “on the stocks,” in: various stages of forwardness, and 
though, perhaps, their progress in measuring distances, may not have been 
so tapid as it is expected it will be when they are placed on the road nnder 
full steam, there certainly seemed to be every facility for rendering their 
progress towards completion rapid.. Our attention in this room was par- 
ticularly attached to the splendid locomotive engine of the largest class, 
manufactured for the Emperor of Austria. 
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This piece of mechanism was ordered by Argnet Belmont, Esq., of New 
York, (agent for the Roihschilds,) for Emperor Ferdinand’s north road, 
from Vienna to Lemberg, Austria. It differs in many points from those 
heretofore made at Baldwin's, (with the exception of the first, the “ Old 
Iron Sides” still ranning onthe Philadelphia and Germantown railroad,) 
in having the driving wheel in front of the fire box, and in having the ec- 
centrics on the outside of the driving wheels. ‘The fire chamber is of 
heavy copper, and many other parts are totally different from any other 
ever made. ‘Two thirds of the weight of the engine is thrown upon the 
driving wheels. It is intended exclusively for heavy freight, and in com. 
paring it with other engines of the same manufacture, whose performance 
is known from actual trial, it is estimated as capable of drawing fram 380 
to 420 tons upon an up grade of 7 feet per mile, at the rate of 12 miles per 
hour. 

Some of the first engineers of our country, who have seen it, pronounce 
it the most powerful machine they have ever examined, and calculated, 
from its make and its power, to do an immense amount of service. 

The manufacturers of Philadelphia, we believe, first started the locomo- 
tive engine building in this country, and it is, we think, readily conceded 
that they have not only thus far continued, but are likely to continue 
jirst.— Public Ledger. 





PATENT GRANTED TO HENRY GRIFFITHS, FOR IMPROVEMENTS IN THE 
Process of producing Prints or Impressions from Steel, Copper, or 
other Plates. 

These improvements in the process of producing prints or impressions 
from steel, copper, and other plates, have for their object the production of 
imitations of drawings, by several successive operations of printing diffi rent 
colors or tints upon paper or other suitable material, each successive im- 
pression being so carefully placed as to régister with perfect accuracy and 
fit the previous impression, in order that, when the several successive im- 
pressions have been so taken upon one sheet, tablet, or surface of paper, or 
other material, the whole shall produce the effect of a drawing or picture 
delineated in its various tints or colors with a camel’s hair or other pencil. 

In performing this process, it is necessary first tc provide a series of three, 
four, or more plates of copper or steel, as many in number as may be re- 
quired to produce the different gradations of tints or of colors in the draw- 
ing to be imitated upon; these plates must be produced severally by the 
ordinary process of etching, stippling, aqua-tinting, or mezzotinto, or other 
suitable modes of engraving the selected parts or portions of the drawing 
which are to be represented by the particular tint or color printed from 
each individual plate. 

When the several plates have been thus engraven, there must be lines or 
registering points marked upon all the plates accurately corresponding, in 
order that the first impression upon the paper may exactly register with the 
parts of the subject upon the successive plates. _ 

The patentee has accompanied his specification with a series of prints, 
taken in the several stages of the operation, which it must be obvious we are 
unable to give examples of; and proceeds to state, in reference to the pro- 
duction of such subjects, the manner of proceeding :— 

Supposing, he says, that [ am about to printa flower in colors in imita- 
tation of a drawing,—I produce upon a plate, by some of the modes of en- 
graving above alluded to, the form of the pale yellow part of the flower, 
‘which [ then print upon the paper; I next produce a plate, having only 
that part of the flower engraven on it which is to represent the central 
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bright tint and the green stalk which I print upon the former impression. A 
third plate is then provided, having the forms of the shadows only; this is 
to be printed upon the two former. And, lastly, I produce a plate on which 
is engraven the deep purple tint of the flower, and having printed the last 
upon the three preceding impressions, I hereby complete the picture of the 
flower. 

Again, supposing that the subject of the drawing to be imitated is a land- 
scape,—I engrave a plate with the forms only of the gray tints, represent- 
ing hills and sky, and parts of the foreground, and having printed this, pro- 
duce the imperfect or first stage of the picture; a second plate is then pro- 
vided, having only the forms of the yellow tints of the drawing, which is 
to be printed on the previous impression, and which wil] thus give to the 
picture the second stage of advancement; athird plate is then to be em- 
ployed, having only the shades of the brown color and broad shadows of 
the picture, which being printed upon the two preceding impressions, gives 
a resemblance of the landscape drawing in a further advanced stage. 
Lastly, [ provide a plate, having the stronger or more powerful parts of the 
picture engraven on it, and having printed this upon the three previous im- 
pressions, produce a finished copy of the drawing, which I desired to imi- 
tate. 

The patentee further remarks, that he does not always print with oil col- 
ors, as some of the tints, designed to imitate water colors, would lose much 
of their brilliancy and delicacy if mixed with oil; he therefore sometimes 
employs moist water colors for priating; but, wherever brilliancy and pu- 
rity are essential, he prefers to use the color in a dry powdered state. 

The process of printing with oil color is so well known as to renderany 
description of it unnecessary. That of printing from moist water colors 
has also been of late in use; but, if not generally known, it is merely ne- 
cessary to observe, that the parts of the plate to be printed by moist water 
colors, are covered by a small dabber, and the smooth surface of the plate 
wiped clean by a damp rag. 

In printing with dry colors, I first grind the color with pure water or 
Spirits of wine, and, when dry, reduce it to a very finely-powdered state; 
I then apply the powdered or dry color to the parts of the plate required 
by means of a caniel’s-hair pencil, and carefully wipe off all the superflu- 
ous color by the hand, or by a soft leather. The plate is then put into the 

ress, and the damp paper laid upon it, and after the dry color impression 
i been given to the paper, by passing the plate under the rollers, the suc- 
cessive impressions should be taken while the paper remains damp, ex- 
cepting in cases where great force of color is required, which may be pro- 
moted by drying the paper between each stage. 





THE ARCHIMEDES SCREW PROPELLER STEAM SHIP. 
This important experimental vessel, of which we have recently heard 
so much, and which may yet be the forerunner of a revolution in steam 
navigation, made her appearance at the Broomielaw, on the forenoon of 
Saturday last. She left Liverpool on Thursday morning, and reached 
Douglas, in the Isle of Man, a distance of at least 70 miles, in 7 hours and 
a half, beating the “ Mona’s Isle” steam packet, full two hours in this pas- 
sage. The Archimedes left Douglas on Friday morning, at a quarter 
past 9, A. M. and without losing a sail, by the assistance of the screw alone, 
reached Greenock at half past 12 the same night, though during the latter 
part of the voyage, from Ailsa Craig, the wind blew a_ strong breeze di- 
rectly ahead. The distance form Douglas to Greenock is not Jess than 
135 miles, which was performed as already stated, in 15} hours. 
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Ata quarter past 9 on Saturday morning, the Archimides left Greenock 
for Glasgow, which she reached 11 A. M. As the vessel passed the vari- 
ous ship yards and steamers in the Clyde, her appearance was greeted by 
the same round of welcome cheering, which may be said to have echoed 
from port to port in her circumnavigation of the kingdom. Mr. Smith, 
the invenior of this application of the Archimedean screw, has attended the 
vessel in all her trips, and he is accompanied by Captain Chappell, R. N., 
who superintends the trials, and has been sent down specially by the Lords 
Commissioners of the Admiralty to report thereon. Of the courtesy of 
these gentlemen, and their readiness to grant every information regarding’ 
the workings of the steam-screw, we can speak in high terms. 

The appearance of the Archimedes in the Clyde is an event of no ordi- 
nary importance, considering that it was upon these waters that the genius 
of Henry Bell, as applied to steam navigation, first developed itself, and 
that ever since our river has worthily maintained its station as the nursing 
mother of the art. Steam navigation, however, despite its mighty results, 
is yet only in its infancy ; and in this quarter the trial trips of the Archimedes 
will be regarded with much interest. Indeed, it i$ scarcely a proper term 
to speak of trial trips, for Capt. Chappell states that the experiment has 
been neither more or less than a triumphal voyage from one end of the 
kingdom tothe other. From the accounts which have been given from 
time to time, and recently in the Liverpool papers, most of our readers must 
be awate that the application of the “ Archimedean serew” for the propul- 
sion of vessels, was first tried by Mr. Francis P. Smith, the present paten- 
tee, about four years ago, ona boat 32 feet in length, and about six tons 
burthen. The screw was worked by a two horse engine, and such was the 
success of the fisrt experiment on this small scale, that the present vessel 
was finally projected and completed. 

The Archimedes is rigged as a smart three masted schooner, with her 
masts raking. She isof a beautiful model, and having no paddle boxes, 
she has the appearance of a pleasure yacht, the flue being comparatively 
slender. The following are her dimensions: 


Length over all, | 125 feet 
“between perpendiculars, SOF. 
Extreme breadth, 265 “ 
Depth of hold, 13 ..* 
Draft of water (average) 19; © 
Capacity, 240 tons 
Power of engines, 80 horse: 


The mode of propulsion is by, it might be said, a portion only of the Ar- 
chimedean screw. When the vessel was first tried, a full turn of that spe- 
cies of screws (like a patent cork-screw, on a central straight spindle) was 
employed. The inventor afterwards, for the sake of compactness, intro- 
duced the double-threaded screw of half a turn to each thread, as more ap- 
plicable to this vessel, although he rather prefers the other. This is of 
iron, and is fixed on the run of the vessel, in the dead wood in front of the 
stern post, and works transversely with the keel, radiating the water in 
every direction.—the diameter of the screw, (which is on the principle of 
the skull,) is 5 feet 9 inches, and its length 5 feet. It would almost ap- 
pear impossible, that so small a portion of machinery could propel a vessel 
of such length, but the hold it takes of the water, and the velocity with 
which it turns, gives it great advantages. It is quite under the surface, 
and is therefore invisible by spectators either on board or on shore. It is 
worked by a spindle, forming its axle, running fore and aft, and is acquired 
by spur wheels and pinions. Each revolution of the larger wheel, turned 
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by the cranks of the engines, gives, by the multiplied power, five and one- 

third revolutions of the screw, and the operation of the propeller does not 

appear to interfere with the steering, which is managed with the facility of - 
a small boat. The shafis of the engine work, fore and aft,—the cranks 

working transversely, so as to communicate the power directly by cog 

wheels to the screw. The larger wheel is toothed or ‘cogged with horn 

beam (timber.) .The vessel has given origin to The Ship Propeller 

Companv.”—Glasgow Herald. 





Laree Castinc.—We had the pleasure of witnessing, yesterday after- 
noon, at the foundry of Messrs. Merrick & Towne, the casting of one of 
the bed-plates of the engines to be placed in the United States Steam Fri- 
gate, now building at the Navy Yard. About thirty-four thousand pounds 
of iron were melted for this casting; the plate itself will weigh about 
twenty-seven thousand pounds, ot thirteen and a halftons! The pouring 
furnished a fine spectacle; the time occupied in filling the mould was 1 
minute 35 seconds. The bed-plate is 29 feet 21. inches long, 7 feet 4 
inches wide, and 2} inches thick. The channel from the condenser to the 
air-pump, and two strong ribs, 23 inches deep, running the whole length 
of the plate, from parts of the same casting. The operation, which could 
not fail to be watched with anxiety by all concerned, was conducted with 
perfect order, and, so far as yet appears, with entire success.— Phil. Ing. 


American Iro'N—A writer in the National Guzette estimates the pre- 
sent consumption ofiron in this country at three hundred thousand tons, 
and the average annual expenditure of each member of the community 
therefor, at two dollars sixty-five cents. The present selling price of bar 
iron is about one hundred dollars per ton, and it is asserted that it can be 
produced in the anthracite coal region for less than the amount of expenses 
and duty upon that which is imported. He supposes that the reduction of 
prices that must take place whenever the new works shall become capable 
of supplying the demand, will tend to increase greatly the amount per 
head, because of the substitution of iron for numerous purposes for which 
wood is now used, and because of the increased facility of supplying de- 
mands of every description that may arise; but admitting that the average 
annual expenditure of each person shall continue the same, and that the 
reduction in the price of iron shall be only twenty-five per cent., he esti- 
mates that there will be required in 1850 not less than 550,000 tons to 
supply the demand of a population that will then amount to from twenty- 
three to twenty five millions. The quantity required for that of 1860, then 
amounting to about thirty millions, will be nearly a million of tons, re- 
quiring not less than three millions of tons or iron ore, and six millions of 
tons of coal for its conversion into the various forms in which it is to be 
used, from the water pipe and stove plate to the pen knife. The produc- 
tion of Great Britain has risen, in twenty years, from 400,000 to a million 
and a half, and it is difficult to see any reason why that of the United 
States may not increase as rapidly. If these calculations be verrified by 
time, those who have invested their means in the coal and iron lands of 
Pennsylvania, and in the improvements leading thereto, will have little 
cause to regret it. In England, acres of coal land sell for hundreds of 
pounds, and we see Jittle reason to doubt that such will speedily be the 
case here, as our population will speedily equal that of Great Britain and 
Ireland, and will double itself again in a little more than twenty years, and 
with every increase in the number of consumers, there must be an increase 
in the value of the land which yields the commodity that is to be consum- 
ed, —U. §. Gazette. 





